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ell- 3E.H ^lSiel ^ eflojo^^ tfl^ 7 flA]tbcf. ^<H| 

tiV3E^l ^l5.€L| <y ^Aj^oflA^, §>ufo) p, 1:£e | ,gofl 2 7fl^ oflHi ^ H€*l 

^&|# # 87fl^ H€^l^B^7l- S^t}. 27flS] 5X)S.i: H^M^ ^ 6 

7fl£] oflS.ii H^^l^E^ z$z$ aV^l 7l^ofl ojl^fi ^ ^>M-S] ^ofl wfl 

^TTtil, ofl^ ^ae) ^ $3} Wfl<g*H=T ^1 Ol ^ pfl^el 

J:#^<?1 eflolo].^ c^H «>^^^. 51 *>^, tiV£^] 71^1 z}- 

£ 4 

ofli*», ell- iB, 3^1 , i^ B^liEi, *l]5.e| ^ eflolo]-^- 
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1020020081393 #^ H*}: 2003/4/8 

c-^-i: IE «>S.^1 f)].E.e| {Double port semiconductor memory device} 

£ l£r #2fl 7l#ofl 4^ IE oVi^l ^5.3 ^*Kr nflS-Sl ^ 

£ 2tt £ lofl 3E*m f-7}3i|3.* ^1i*M ifltr °fl-E-3 ^ ^ eflol^^j tfl 

tr °>3"i: il^^Rr 4°H^.^(diagram)ol Jl, 

£ 3£- ^1- IE a>s.^ll ^ls-^ ^l* ^^Hr ^ 

7r Sl^^ «a «fl* JE^ai 5£tt oflS.e) ^ -f-7>s)ESolji ( 

s. 5^ £ 4<H1 uflae) >g £Ho]o>^ if-^Kr tiv^^il 

<*| 47fl^ ^12.51 4* ^ £Al*V 4H efl°l<>B&--g- t±o^^ cfo]c^ ZL ^ol^i i 

£ 6^ £ 4ofl nflae] efl ol I^Hfr al£^l nfl£S| cfl*} 

^ AA' 2} Si* ofe]- 7fl^^<y ^^^o] ji i 

S. 8£r 5- 3°fl £Al^ ^-7>S)S.# ^*>7l ^tr >d*fl efl o] ^ ofl tfl 
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1020020081393 #^ <Q.x\: 2003/4/8 

£ 9^r 5. 3°fl f-7> 2)5.1- ^^}7] *\}3.z) M] iHM°H tfl 

5L 10£r 5- 3^1 51 a] £ ^7>s]^# ^*}7l ^fr ^1-2-^ i&^l *}*fl eflol^ofl 

£ 11^ ^ v ^^l 4^- £E f aVE.*fl ^ f-7]- 5)5.^) 

<12 > ^"^-^ «V£^ ^lS-S) ^tt ^-^-S, £L4 ^^1^ Dl-g- IB ofl^ 

^(SRAM) ^l5.e] ^ efloio^on ^o]cf. 

<13> «V£^1 ^S.sl ^-^1^ 7] <^ ofl 4^ ^(DRAM; Dynamic Random Access Memory) 

4 °fl^^(SRAM; Static Random Access Memory) °- 5 ^-ff-^^f. ofli^^r M|-E- ^ 

^ ^RL ^3- ^ ^ #£tr ^sltRr o>^-5), ofl 

^-Br ^7l^o.S. ^Jif e^HeflAl (refresh)^- ^£.7} & , 5.*] «V5L*tf # 

*1» *)]^Rr ^«r^°l 9X7) nfl^-ofl <ynflii|^ ^s-e] (embedded memory)^ & 

<w> ^tiV^9j ^ 27fl£] =e|-ol y. e ^^(^c;^ #^f£ B^l^Ei 

(pull down transistor)^ JlS tr^f), 27fl£4 ^ 27fl<i) afli H^l^El 

<^1^ H^^l^Ei (access transistor )QJL5. Q^S. ^^x}. 
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1020020081393 <H*}: 2003/4/8 

*V ofl^Bfl^ ^6\) rt}-^, *l£.i(CM0S)^, JL^-s} ^HKHLR; High Load 

Resistor)^ ^ ^ BSH^iEi (TFT; Thin Fi lm Transistor)^ ^ 37}x] ^^S. 

i}. M}S.±:^^r *<t*}3.*\ sqs.^CP channel type Field Effect Transistor) B*cH*| 

nH*H, #13.^ <*]^ il£r Jf*> ^>-g-£)^ 27fl^ 2] 

H^^l^Eil- i^V^ ^ 67 flo^ E^j^ABlS 67fl^ B€*1^e1 ^ofl^ q-^ 

*1 47H^ B^*1^E|(N channel type Field Effect Transistor)^ ^£]^r 

i.E)(Pass Transistor)°l tf . 

*l3-^ ofl^ ^ ^5L1- ^1^>^ ^ ^7fl 7^7} 

^cf. °fl» ^^Rr Hfl^i Er°J^l ^ £ <?]^tr w]H Ef<y 

^ 4> V S- HjE 5f°J A>o]6)}A-l 71^ T^SflAl^^^ a7 ] ^ jt. C]| o] E-| £ J7 ^ 

<r 9X$r #S.7> ^ ^o] ofl^sH ^ ^ofl c$?£M, Pl^lcj-. 

^^*1 W>sq- 67fl^ H^l^S. ^1-2.^^ ofl^ig ^tmi 

SB(single port)S =.^^]c|-. ^, *V a]H Eft! ^ w]H Sr^^r 27fl 

2] HMiEl* -f-<5H, 27fl<^ ^E^ Z]- ^12E] i^=<4 ^^5]^ &1=r. 

67flsq H^^l^E^ ^ £B <H]^ ^-7>S]S-£ ^ n ^-7>5]S.7]- ^ 

^ t^lS.^ >g Eflolo]-^-^ tfltb <*]7} S-7fl5§ 10-178110^oH 7flAl£)c^ o£tf. 
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<18> IBt 7}x]$r ofli^ sfli H^l^l* ^-tfl>H 0^*3 5|o] 

«1H oil- 'UlB 4°J -*'olel- t!:4H #4-°14 #3 #7H4. ^ 
31, SB £ #^ ^ £4. 44^, # 

<19> H}^, ^ ^A}^7l ^3 #4 ^/2L^ #^ csjei 7 fl S. 

t^}i $lfe 4# 5LSI *}3.^ ofl ^ (mult i -port CMOS SRAM) #*l7> *H°i£H*l &4. 
4f^ <Hl^ #*14 >§H1^ 77fl o] AV o) E^iE];} 5. 

^34. nelJi, 44*1 l07fl B ^^ i±:El# ^f-^ $14. 

<20> £Ht ofl^ig #*HH-b ^ #^ ^ ol 7] g zj-zj- 

3 £S f Jg-^o} ^-Aloj] ^Sg^- - $14. cfoj iH ofl^^ ^-o^]^ 4|o]e|« 

£!tt ^"^Hl^-, «1B 4°J <3^€ "fls-el -t^H^ o] Ei # 7l°J^- ^7> 

&o_^ ( Aj^j-ol ^^i}. 0 ]4^ ^-e], ^e} IB ofl^aj #*HHfe -g-oj*]- tilH 

4<?J #6fl <£;^ P)lS.El ^4 ^ o.ofl £ ofl Ol E^ 1- 7} °J -^o> 4^ oflS-E) ^oflA^ 

C^olEll- ^ $171 aH^-^ ^oj AlTlo] ^4. 

<21> J7^ ^S}7] 4^ I SI ofli^g ^^*>7l ^ 7>4 

^7f4]S.£7> ^SH^ _0_Z7 $14. ^.4^, T7f5jS7} -g^*J- 7§-Oo1]£ d]* ^Aj 

^ 7flt #£31 71 ^ «l]<l*Rr f^s. <^ 7>^7l- 31914*14 ^.JL $14. -g- 

Aj^Efloii -g^p-sq^ ^^1 7 A ^-*Ke-^ 4 ^ ±-AA Hfl°l€4. 44 

, H ^°1 *l^4 i£7} ^ZL J£^r ZL^o_S -g^Kr ^°l7l nfl^-ofl, 

ol 27>^1 S^7> ^Sl^4, A^Eflo] s.^^ 4EH^ ol ^^1^1 fsY 7 \*\ 
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1020020081393 %^ <Qt\: 2003/4/8 

<22> ^E} iBf 7}*lfe #}3_^ o^eA ^ ?§-7}3)£_5. ^ ZL f-7>S)S.« ^ 

*}$r *\}3-Z\ <fl efl^^^l tflt!- ^17]- nl^-m^ ^16,347,062^^1 7flAlsloi ojtj-. 

£ 1 g 3E. 2^ ^ ^-7]*1 nl^-S-^ofl 7fl Al^ ^-7>SlS£ £ ol §-7>5l5.7> ^£ 6fl 

^ #*13 % #*f| *WoBMI <« t^o]o]n.^o] 5fl tf. £ 1^11 2.^ ^ 7 v 

3^2^ 27fl £1 IE! 7M^ *)5L+ °\}^ #*H4. £ i ^ £ 2^1 A>-g-^ %s «i 

<23> £ 1^- ^ 7)^o\] ^ 27fl5l iHt 7}7]±r °\}^ ^1(^1" IS <*fl 

.^Bl(Nl)7> afll Sl^E^ ^2 2)2^ H^1^(P2) ^ *||2 ^S-i 

e^^l^Ei(N2)^ *fl2 M}5Ls=. Qtfz]^ ^tb^f. *f|l *}3-^ 91*]^ ^2 *l2i 91 

K\B\°\ °m ^ #^ cj7>7> A-lS. <£i>Bl 9X<LV\, o]S% go) <£^S)^ 

*fll ^12^ ^-EL(MA) ^ ^12 oflse) 22(MB)°ltk ^2.^ o)\i]&\ ^ *fl2 *12 

SU-M" ^^(flip-flop circuit)* 
<24> ^13 <?]l2.i B^l^Ei(N3) $J *|)4 <?flS-^ B^^l^Bl(N4)fe AA 4^ 

B^^l^Bl(pass transistor)S.A-l , Qfl^li H^Uli&l^l th=K sfl^ B^l^El 

(N3, N4)^l Tflole^ e]-o](WWL)^1 ±£i ^ = efl*l£r zj-z}- *1l2 

el ic=(MA, MB) ^ *V ^ *fli tilB el-<?l(WBLl, WBL2H1 
<25> ^5 B^l^Ei(N8) ^ *116 <S12^ H^li^ (N9)^ ^ B^M^EKscan 

transistorHi}. ^ H^^l^El(N8 ^ N9) ^ <g^€ ^12 «1B eJ-^l(RBL) ^ 

^2 ^= B}o](RWL)ol ^ #^ IBS! tVcf. ^15 <?]l2i B^^1^eKN8)s1 
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1020020081393 %■^ 2003/4/8 

(N9)^ TflojH^ *fl2 ^ = eKKRWLH $lJL, EL^]}9}^ *fl2 «1H eKKRBLW 

(WBL1, WBL2)-§r ^d^^ASMl 5} iEf c-flolE^ £izL %o] 7>^>cf 

. ZL^JI, *fl2 = B^-ol(RWL). ^ *fl2 «1H BKl(RBL)* *I^tK2.3.^ ^ »}*fl £H f 

£ 1^ ^ ^-7l-s]si- 7}*}±r ^ls.el ^£1 7H O.S zj- ^ ^>1-^- 
*HM d H^ ^ 5^. 3H d >:£- ^Bfloii 4^ tiV^l nfls.^ ^7>^ ^^o] & 

°1 ^-f^tf. ^1 ^ 3H°j-£-o]l tfl^ ^ o)l7l- £ 2 

£ 21- ° a v ^ ^1, #Hfl 7l#ofl o]*V IB ofl^sfl 

^ ^HHtt ^£^1 7l^ofl z}- ^ ^ol ^140) <a^(N-well, NW)-4 °1 

<a€(NW)^ ^ofl tifl^l^ ^- 7fls1 5X)^(p-well, PW1 ^ PW2)^§- 1^ ^ ^cf. ^, *fl 
1 sqs.^ H^^l^EKPl) ^ ^12 H^^l^Ei(P2)^ <fflH(NWHl ^€ <r ^.cf. 

zi^ZL, *fll S^l^l^Ei(Nl) ^ ^13 H^fl^l^EKN3)^ *ll 1 ^H(PWlH 

*l^Ei(N8) ^ ^16 <fflS.^ H^^iEi(N9)^ ^]2 3HS(PW2)ofl ^€ =r ^^l-. 
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1020020081393 %^ <QA- 2003/4/8 

o]sq. ^^^ ( ^. ^ ^ a|e ^<y(WBLl, WBL2) ^ *fl2 alH ej-o] 

(RBL)-i: ^(NM *fll ^(PWl) 93€(NW)4 ^2 ^1^(PW2)^ ?$?\)^ ^*3*> 

Til afl^Rr 7V^Vcf. 4^1, ^2fl 7l#<Hl s)SV£ *fll alH ^(WBLl, WBL2) ^ 

^2 alB hKI(RBL)^ f^l f-_o S *] iL^ ^ ^£7} ofl^ ^-^]# 

nem, eflolo^oii^^ <^^(nw)^- A>olofl jt 2 7fl^l 3i|^(pwi ^ 

PW2)o] ^*l*>7l ^fl-g^l, €^ ^l^l z]^ « 33*1 

7)7} $]-&}<q ^l^l ^s}^ z*z\ ^(isolation areaH *M*H=- 

o]g_ A m ^^i7ii ^cf. 

¥r °)^5LX\ *Rr 7\^A 27fl ^ 5EB(port)» 7>*1 JH &7l nfl£-ofl 

^ ^Hl ^« ^ &U>-H, ^ ^Sel H# ^*Hr ^ ^ 

tifl^d eKl^ 3HoH:# JL^i^- -%<L$.v\ ^ ullfiol ;g<5Rr ^711^* #7fl ^S" 

JLiM, ^Tfl^ofl ^e) cg^ol *>*l*Kr ig^ol av £ ^ 

711^1-^c-ll o^cf. 

^ 3-^* jL^^-^-S Hfl ^1^-0.5.^1 ^^ol aV E ^ olls.^ ^^dl 01 
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#7ltr 7l^^ aj-afl-g. ^*>7l -g. ^ ^*HH ^Itt ^S-el 

P+ <^^o| ^140^ ojl^(n-well) g N+ s}i4<£) 

2)l3(p-well)5. i-Pr<H*l "\)5.£\ ^(memory cell)* i^*>^ a>£.*ll 7)&; ^H. B}- 
<y ^ X12 31 -EL e}?!^ o^cefli 5^01 (scan address line, SAD^^jis tr4); x)i 
«1S 5}o] ^ ^ s^-o] ^€ *fll *m ^r^ ^ *)12 «1S &K1(^J1 
dH^i o>^- ^(scan data out line, SD0LH e}Jl£ ; *fll <&3.£l B€*l^Ei, 

^11 3)2.^ H^^liB] ^ 01^ r^V^ #^ #7r« i^Rr *fll ^Ei; ^12 

<32.i S^^l^, *fl2 3\2.±l H^fl^liEi ^ cf7>sq- #^ cf^l-l- 3E.^-*Kf *1l2 

•g^EM 1 Dfls^ ^^(memory node)* ^^ji, n^ji ^2 ^El^l 
#*rTr *fll *)5L±i <: im #*H1 Q^o] *fl2 oil el ^3=1- ^^Hr *fl2 *1 

3.^ 91*]^; 7llolB7}- *fll fl = &)-Olo11 <?1^5] Jl, S.eflo]^ 1 ti] H E}-<>H1 , 
zleIji ii^7> afli tjfls-el ^JELofl ^sl^l 01^ ^13 <dJS-^ H^l^ ; ^olH7> XU 
£):EL el-tl^l ^^£lzi, -ELefl^I^r *fll y lB ej-^oll S^sM, ^eIji ^^7} XI 2 *]) 

3-Z\ iE^ELofl ^14 <?]!2-i B^*1^E| ; 7flo]H7V XU 

JL H^\JL ii^r ^e>£;el 5} <?] (ground line HI ^^sl^ flfe Xl5 <&SL£. ; 

^ 7flolH7> Xl2 $| = ErOjofl <g^£)jl ( *fl5 <3-E.i H^^l^E^ -E-efl^o]] 

51 °1 ^Z-El^l = Ell^]^ ^2 tl]H E^oloU <g^S)(>| ol^ ^6 <&5L^ ^&*)^B\^r 

«a€^i p+ ^^^1 ^^i*>ji, *iii <$2.^ h^^i^e^, xi2 b^i^ 
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2.^ H^^l^El^ tih£*fl 71^1 31] N+ ^^H 

^71 *V 7^ 4^11- ^^>7l ^tb ^ ^}<^M o^V #5^1 *fl 2. Hi 

P+ ^ <^^ol <a^(n-well) ^ N+ ty§ °§<%°] 

^iKp-well)^. ^1-2- E] ^(memory cell)* ^KE^l 7l#; afli fl= 

9J ^ *ll2 ^= eKl; *fll tijs ^o] ^ ^! ^ alB e}°jo S ^o] 
^ ^12 «1H *fll SSfl^l^&l , *fll ^S-i H^l^Ei ^ ^7>s>}- # 

^ £^Kr ^1 M}3.^ 91*]*-]; A]2 <as.^ — ^1 — E-) , ^12 5X)2.i H€*l^Ei 

^7>af #^ ^12 *l2i <elH]E^Ai , ^12 H]E.£l 91^2] °J 

^ ^7}^ *fll *}s.^ <g;i£H ^li ^ ji , zz. 

E]jl ^2 #]3-£l #^ cj^>^ ^fll M}5-+: tl^E^ oj^ t^HI "S^SM A2 

^12.51 ^^Rr ^12 *]2.^ ^jttlEi; 7flolH7l- ^11 = 5} OH <g^5] J1) = e1 | 

*fll tijH afolofl o^^d} , ne|j7 ii 7 ^ ^! pfla.^ ^=ofl oj^^o^ ol^ ^ 3 

<?31S.i B^*]^ ; 7flolH7> Tfli ^jel s^H -ELefl<y^ *fll u]e ej-oj 

<H1 <2^£H , zls]^l ^^7> ^12 ^ls-e] 2nJ=ofl ^^s]^ oi^ ofl^.^ HsH^l^Ei ; 

elZL Hefla}^ ^12 «1H ^15 ^flS-i , <^7] 

^ ^1 ^ ^12 H^l^&jir ^£^1 7]^-ofl ^^5] o£^o^ p + 

^°4<H] ^ ^1 7>}JL , ^11 <a2-^ H^^l^E^ , ^12 f£i B^H^liE-l, ^13 Sl£i H 
^H^l^Ei , ^4 <$\5L^ H^H^liEi ^ ^15 <^2i H^l^iE^ 7l^o]l 
*£°) N+ ^^^1 ^^11^. 
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<36> S *V ( tiOse! ^o] v\^r 7fl7> S.o^ ^3 s.^ ofl« ^#^-°.S*| 

^»<i #*H*H 5^, °1 ^£ 31123 A oM P+%# 

#^-§: <d^^>7l 3H> « ^(well contact)* c) i^-*H=- ^o] ti>^^>cf. 
<37> ^^^V p+ ## <3<* ifloll^ H) o^S)^ N+ *# ^ 

3 *8#=M £Ul, N+ *# ^ ^ P+ #<H|*f N+ ^ ^ P+ 

^-fl^ <a^^r 47f|Sl nflS.^ ^o] ^uf-o} ojl^S ^ ^ ^Cf. 

<38> 2C*V ( P+ ^ cgcrf ^ofl ^^s)ol ol^ N + *# ^ o] N+ %# ^ 

S]^ ^ «y^*V 27H3 Dfl2.El ^ ^, P+ c^rtol Sife 27fl3 

<39> ^3 CfS. ^ofl 3^, 3)^oll l-e^j-c^ ol^ ofl^j-g. ^^Hr 

J±3*Kn-well bridge)7> o] 3^oji ^ <r 91^. O.^JL, o] ^ 

tL3*13 ^ <?A€3 ^r3 10% 50% o)is}o} %c] ti>^5->Cf.. 

<40> £ *V ( Dflss] ^o] Cf^ 7 fl 7 > ^3 ^-^21 <>jl€# 

^«<i #e^H %U, °1 &s.*ft "fls.^ <M3 #71 p+## 

#31* ^^*>7l 3t> € €- ^ (well contact)* c) 5. «>^*>t)-. 
<4i> *}^*v ^-^^ ^-13 p+ qH^r ^ €-^4 <S^si^ N+ *# ^ 

^°1 C-l ^#5)01 oljl, N+ ^ cg^ p + ^ Cg^ ^ofl^. N+ cgol ^ p + ^ 
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#3" ^€ ^M-B" 47fl^ pflS.^ £o] ofl^ ^ ^ 

<42> 5E CfS. ^ofl o^f^, *fl 2 $| = 5}oJ o. ^t= ^ol^ ^^*1 ^Jo] 

<43> ^. Mj-^o] tt cfa ^ofl ^12 ^<?1£- *U «1H 5}o]i]- Jg «g 

<44> o]§> ^ «. JE^* ^ y>^3l*V -^aHI* ^Ml^j a^^t^ W . 

^34, yj-^cq A^i^t^ 7}^| tq-s. ^Hfls. ^ 9±Slv\, ^ «v^^ ^ 

^7> <>}5}HH ^>#^ -MAl^l^. ^ S] ^ 7jO. S ^A^o^A-^ oj- ^ ^ 
7J-S^>7l ^ ^^H^i ^o]^ ; £Tg^Hl^ S-<^*> ^li S^S} Ai^ ^^tb 

5&th <H*3 #°1 4^ # «V£^1 "^"<i ^cfej-ji 7)7fl£| 

^ ^7l^ Cf^ tiV£^ 71^0)1 ^#*H ^7fl^7l Uf S 

*}o]o)} ^1 3 cq ^o] 7 fl7fl^ ^ ^Cf. 
<45> £ 3*11 £E§ 7Wb ^£^1 ^5.^ S. 7 >S]S£^ 

^^0^ 3^}5L^- £^534. 
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<46> ;£ 3^- %v s ^ ) »]! B3N^Ei(pi) £ ^11 ^!£i B€^l^(Nl)fe- afli 

*]3-^ ^1 »1 ^ (CMOS inverter)* ^tr^. n^H, *)l2 ^JE.^ H^l^E] (P2) * aj|2 
aflS.^ H^^1^e1(N2)^ ^12 ^IvH^l- ^tr^f. °1# Sl^-M °m 

input terminal) ^ #^ ^-(output terminal)^- *\3- ^^^H 
, °1 i41 7fl^ £^ H^l^BKPl, P2, Nl ^ N2)^ 1-^-1- ^-(flip-flop) 3 s 

oflS-el i^=(Ml)^- *fl2 *}S.£l 91*}^} oia^E^ ^ ^ ^> 
<?1 *fl2 ^la.el -^^.(M2)ofl c-Ho]e^7> ^^-^cf. 

<47> ^13 <?|£i H^^liEl(N3) ^ ^14 H^^l^Ei(N4)^ sfli H^l^ (pass 

transistor) clef. ^ afll d)]£.e| t^(Nl) ^ *fl2 *HS.El i^(N2Hl tfl^ 

(access transistor)^ ^ir-H: tr^f. ^)£i H^l^E] (N3)£] TlHB^ 

^ 1 ^3= e^CWLHl oiooj _ ^s-e] 1^-E.(N1), ^efltl^- *fll a lH 
^(BLHl ^14 oflS>i H^H^l^El(N4)^ TllolHS *fll = e)-ol(WL)^ 

51}°-^ , ^lsel i^i=(N2), tilH ^(/BLH 

<48> ^15 H^^1^E^(N5) ^ ^16 <ffl5-^ S^B^liEKN6)^ c^- IB! ^^*>7l 

^# SB(single port)* 7>^^ tiV£*fl ofl^Bfl ^]o)l ^7}^ ^ojcf. 2, ^ 
-§-7>5]5.oi] s}*}^, ^5 H^fl^l^Bi(N5) ^ *fl6 <>!£i B^^1^E-)(N6)1- 

^1 nfl2.a| ^JEL(Ml)«fl HMEi-I- 01^ 7>^^C)-. 

<49> *fl5 -a£± H.€^1^H-1(N5)^ TflolE^ ^! ^je.(N1H1 ^^s]c^ oio.i^ ( 

=L^r-§z^- er^l^l = efl<y^ *fl6 <3-E.^ H^l^Ei (N6)£] 
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(SAL)ofl =)<H ^16 q|£i B^^]^Ei(N6)S] = ^2 a]B ^^(SDAL) 

^l^- ^ 3*}^, *fll $|H ef^CWL), afll alB e^(BL) ^ afll # 

2- y lS eKK/BU* *1]5L^ i^EL(Ml, M2H1 c-fl o] di^r 

^(SDOL)^: ^d^f-^S-^ <*a] nflsel icE. (M1)<H| nfl^ dH^i* ^o] 7^^. 

^ IBi 7l^H ^j^r ^11 -S^^tt ^3 *r 

5a^, ii=(Nl, N2)^ o>^ei ^rf. 

^ojrf. ZL^, ^t^ofl o^j.^ J^o^ ^-7}S}5..£!- ^*Kr ^ ^ tiV 

4 ^*1 £ 10^1 51^1 ;sH ol cf. 

*>M-^ ^(PW)^ ^14^ <a€(NW), 3il^(PW)3|. «a€(NW)^l *§^£ N+ m± 
^^(NA) ^ P+ ^ ^ (PA) ~L2]ji o) 71^ ^Hl #B^sle hH^^Cpli xfl^ 

PL5) ^ t±^9\ =4- ^^(MC)^l £A]sla] 014. 
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°1 &i=h <fflH(NW)£r 27flSl 3)5.^ H$*1^(P1 ^ P2)7> ^^l^I, 

-2l1|(PW)£: 67fl^ <as.i H^^l^CNl, N2, N3, N4, N5 ^ N6)7> ^^^y) nfl 

(isolation area, #^ X*l€ °1 ^l^Hir ^^SLS,^ , 

ofl^(NW)2f 5i)^(pw)c»l zfz}- §>i4 ^n> ^^j. <yi€(NW)^l H ^^11 f^H 

^ S.-f-o]oil ^(NW)^ s]^(pw)ol A^ °3^^r ^ 

o.s. «fl*m ^7> ^°1 ^o] ^ S^-ojcHl ojl^(NW)^: «fl*l^Kr 

oBSrOfl €#?r *1^ ^16,346,062^^1 TflA^ ^ efl jzf a^^g: 

°fl, ^ H<>1 *r*l^ ^ 6% ^5. #^ ^7> SI^. 

H^JL, o]s»}. ^-o] ^ S-f-oH] «^^ (NW )o. afl^^^i £L)Tg ^ol 27fl iE-^r 47fl ^ 
W , °1 <ail(NWH ^3. <>13*H 5=-^ <a^o] ^s^j ^- ^ ojt}., 

ZielJl, ^ ^} ^ ufl^i e|-<y£ ^-tIHIa] nJl^l^ 0.5. ^7> 

all^m ^ ^-^^1 ^T=f. 47fl^ z}- S^f-olo]) ^AJ^ cfl^ (NW) s.ol ^ 
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*fl#*H S. 4» #2:*>^ ( 3l A]2 #B]^sls tifl^^Cpolysilicon wiring 
layer, PL1 3l PL2H ^fllfiCNWHH-^ ^ 5q^(pw)^l <£^S)o] 2^ 7]-5.^^ 
^£cf. *IU #e}^€- tifl^d^(PLl) * ^12 #e^^^€- wfl-^fKPL2)£- <g^tr 

Hfl^d^CPLl ^ PL2)^1 4 1 H^fl^l^EKPl) ^ ^12 z\3-^ H 

^1^bUP2)s] t1]o1b *|^>g- ^r>zL, ^HCPWHl ^*ltr *fll ^ *1)2 1-B^e)€- 

wfl^i^CPLl 3l PL2)9] afli o|£i H^^l^Ei(Nl) 3l A2 B^l (N2) 

2) 7\}o]^ ^^-2] ^rf. 

^^1^1 sl^ , ^11 ^ *fl2 #£]^e]^ Hfl^d#(PLl 3l PL2)^r 

s. ^*Rr tir^w. ^3., ^€(pw) ^^hi ^*i*Rr ^ii 31 m #e| 

«fl^i#(PLl ^ PL2)^ ^3 tifl^#(PL3)2r ^13 »!Ei 

EKN3) 31 ^14 ^!£i H^^l^E^(N4)7l- ^ZtSr ^£.is}7} y^r ^ °-S-cr 

£ 4# *r^r^ , *113 «fl^#(PL3)°l ^IKPWHI ^^cf. 

^13 wfl^#(PL3)^r cflS-S] ^ 7l§o.S ^ nfl, ^H(PW)£] #ofl>H 

^r^fl^ x# HJ-^ilS. ^71] ip^cf. o]^^ ^13 a fl^(p L 3)oi 013 

tr ^12. ^ IBS] ^]3 a}]^fKPL3)^- x# « 0 v ^^- 31 # &7l nfl^-ol 

r}. oisq. ^-o], x ^ « 0 v%Kos zJtA *fl3 «11^(PL3H afll fl = 

er^l(WL)ol ^cf. H^JI, ^13 #e^el€- wfl^#(PL3)^r *)13 <ffl£.i H^^l^Ei(N3) ^ 

50-18 



1020020081393 ^% 2003/4/8 

<eo> *fl3 #51^51^ «fl^J#(PL3)^ f^Ml ^^*V ^ ^l^cfl, ^5 

B€*l^i(N5) ^ X16 <yi2-^ H^^l^Bi(N6)^l Hfl^l# Jl^tb ^AS, 

^£ 5a4. 

(N6)^ 711 o]B ^^Sr ^ ^ 3\±r A\A #2^5^ wfl^#(PL4) ^ X]5 #• 

wfl^#(PL5)^l -2)1fi(PWHl ^^14. <*|7H, ^15 #5^em wfl-ti^(PL5)^ 

S)^ ^*Rr °]%?\] *fl5 «fl^#(PL5) 

<62> ojo^A^ N + <^ ^ P+ ^ cfl^fl^ #2^^.715. 

<63> ?}l^r*lH £ 4# , *)]1 Wfl*I^(PLl)-§: Afo] J=j7 ( -l oj^ofl 

^^*> ^(NWHl P*§ ^<^H P+ ^(PAll 31 PA12)* ^tVtf. =L 

^4, *fil #^3^- tifl^d#(PLl)^r TflolH Af-g-^. *)]1 ^SLi B^^Ei 

(Pl)7> ^^^4. *fll ^S-i S^*l^(pi)£q 4i>i(PA12)^ ^(Vdd)^ 

^ €-^(MC)2f ^sM, *fll H^^liE^(pi)o] =eflo](PAll)^- yfl 

^ XU nflae) ^(Nl)sl- ^^£l5L^- ^^(MC)^ <S^^4. 

<64> ZLElJl, X) 2 Wfl^i#(PL2)# ^Olofl - J7 , <#<go} ^(pwH A] p^ 

P+ ^ ^ (PA12 * PA13)-§- ^^*Vcf. zl ^4, ^12 
y ti^fKPL2)-g- TflolH #^L5. A>-g-^ XI 2 ^2.^ ^^^l^Ei(P2)7> ^^tf . X]2 
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z\3L^ B3M^El(P2)Sl i^(PA13)-cr ^ ^^l(Vdd)2f ^S)^ ^^(MC)2f 
^^H, *H2 3]2-^ H^*l^£UP2)2l H.2fl°}(PAll)£: tifl^l^ ^ A}2 oflS.e| ^ 
^(N2)sf <g^£l£S. cf^ ^ ^eH(MC)^ ^^^cf. 

^3 «>^*> ^*HH1 s^r^, *U 3)5-^ H^^iBl(Pl)^ ^i(PA12) ^ 
^12 2)2.^1 Hqfl^l^Ei(P2)^ ^i(PA12)^ ^ €-^(MC)^r ^-frlt ^ ^rf . a^, 

f>}*& ^, ^11 ^ *fl2 «fl^#(PLl ^ PL2)°1 >M oi^ « 0 T-^ tiVcfl « o v 

«.«-0] O^^. N+ ^ CgCtj^ ^^-Jl, O^H ^-O. ^ ^-EH (MC )^ 

*l)l ^ ^12 2]5L^ H^^l^BKPl ^ P2)^ ^^(PA12)7f ^--B- #4? ^(MC)^ <3 
, ^ ^^(MC)^r €3 ^Tfl^H *fll ^ *fl2 3r)5>i 

(PI ^ P2)£] di^(PA12)2f "^^SliE^- w>^-2j*>cf. ^ ^2 H^S 

^l^Ei(Pl ^ P2)£] ^(PA12)^- ^ ^ ^(MC)<>1 123] ^Tfl^H o^S}^, <y 
3t!r €3 *fll ^ ^2 s]^^ d^JE ^ ^ s^( MC )°. -f-^ 

^ *r 9X^. #31 ^5.2) #*HH ^ ^« #<a ^7} 

ol2f ^ afl^^ 27fl 47fl^ ^o] 2.0^^ ^q-o] s.^^ oji^ (NW )^. 

£ 3i]€(PW)^ JL^sl <?31€(NW)^fe H -§-*H € ^(well power)!- ^ 

^.£.7} 5flfe31, w>sq- ^-o] ^ ^-^(MC)ol ^1^1 ^74l^ofl ^^§>fe ^4-^1 

°1 ^ ^.eM(MC)^: ^-^^ ^fl^(NW) ^ 27fl 47fl^ ^ofl oj]^ 

(NW)^l € ^7> ^cf. 
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<68> *3!€(NWH1 Ifi 43 .« *#*Hr ^S. *}£r ^ €-^(MO* ^-fofl, 

°1 -^(MO^r P+ ^^(PA12)ol o^^£)fe ^o)] N«§ N+ * 

cfo] o,^(diode)7> ^£|<H ^£^1 ^71^ *J$o] <£$-S\±± $4: H oM*>7l fl«fl 

^r, a>^tl: € ^ 7^1 ^ <=H1 ^*l*Kn. 911= P+ 

^^(PA12)S1 ^f-g-ofl ^7>^^.S N+ <3^(NAllH ^SH, ^ ^<H1 

^ ^(MCH ^^1^. 
<69> E 6^ £ 42] AA'^^r ^ ^ 7fl3f3 < U ^£7f 5^1 ^4. £ 6^1^ 

^fll H^l^BKPl) ^ ^]2 H^fl^l^Ei (P2)^] 4lri4 <g^s|T^ 

, <S€(NW)^ £^ ^tfRr ^IKE ^ ^ §^(MC)^ n N+ 

^(NAll) m)3i P+ <83(PA12) N+ #^ ^(NAll) ^ P+ 

^(PA12)* "S^Kr ^^A>ol = 7 > 5^1 01 cf. 
<70> £ 6-i: ^-S*>^ , S>3c*H 7l^ofl <aifi(NW)<>ll H s*Hfl* ^ tb N+ 

«83 £ P+ *^ ^ ^4. ^JL, N+ <3<3 ^ P+ <3 

<7i> o]4 £0] H^fl^l^Ei^ iiofl c^S]^ ^ ef9J(Vdd Line)^ Jl^€ 1H] *flM 

*1* ^~g-*Hr € 43 eKKwell power lineH *fM"^ ^-fi-^l nfl^-ofl f 

€ 43 2}-°J4 <£^$\^ ^7>^o.S. ^A7> uJ-sj-A^ ^ 7r 3 
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bridge)7> b) ^7>£l^cf. o] ofl4B a^^fe sH(PW)^l lr^#^r ^<y^-°.^.*| ^ 
^3^, oj1^ (NW )4 3I)^(PW)^ ^7fl^3!)- ^ ^Tfl^ Aj-ojo]] ^^tb i)^(PW)o11 

<73> ^oj, Z}- A£6\) ojl^ tLE^ll- ^7H>^ € ^3.5. JL^ 

ofl^(NW)oll *I^-g- ^7} $X^. ^, € <>HH(cell array)^ S^iiL^Ei oflifi 

^€(NW)<^1 € ^<>1 31 € * 

<?fl€ 3.7) *fl£-°14. 3111 iis^l^ ^ ^^ol 

<74> 7H#«fl^ £ 41- ^"S^, *fll aH^*(p L1) o. A>oH1 - J1) o^o] 

1&(PWH] N+ *^ ^(NAll ^ NA12)^r ^ ^4, 41 1 

#5^sm «fl^i#(PLl)-ar ^o]H ^^5. Af-g-^ S^S^^(N1)7> ^ 

<75> zl^ji, ^2 «ti^#(PL2)-g: AyoH -.jt, <£^o} ofl^(NW)<^l 

^r^H N+ #^ ^ ^ (NA12 ^ NA13)-§- ^^*Vcf . ZL *fl2 
u H A i^(PL2)^ r 7)1 olH ^.2.5. A>-g-s>^ A\2 ^!£± B^*1^E| (N2)7> ^^^cf. 

<76> #5^^ tifl^i#(PLl) ^ ^2 #i^£L)^ «flAi^(PL2) A>o]ofl ^5]^ N+ 

#^ ^^(NA22)^ ^-^-^1 ^7l£^- ^ ^o] u^^t}-. w-^-ol oio 

^, ^(MC)* *«}^ N+ <^(NA22) ^ afll ^]£^ H^l^Ei(Nl) 
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* *)12 <?flS-^ H^^1^eKN2)^| ^^o] ^»o] zl^S. 5f°] (ground n n e)jq- Jl 

^ JIB ^^S-^r ^ ^7> o] ^ ^^(MC)# *U <?j]S^ B^l^ 

(Nl) £ *112 312.^ H^^l^Bi(N2)7f ^g-f}-^ ^ Sin QCL3.»\ « B^l^r # 

3l^r*IH £ 4* , ^13 1-Sl^5l# wH^^(PL3)^r *\°)°\] ^JL 3X] 

H(PWH1 N+ <83(NA21, NA23, NA24 ^ NA25)^§- 

=L ^4, *fl3 #S^^^€- «fl^#(PL3)^- Tfloje ^q-o.^ A>-g-*>^ *fl 3 ofl.5L>i B3U1^ 
^(N3)7> ^^^tf. ^3 <$3.^ B^*1^EKN3)£] ±.^(M21)^ *fll B3H*liEl 
(Nl)^ JE.efl<y-B}- ^^^tf. *fl3 <as.i B^^1^&KN3)3] £Lefl<y (NA24)^ ^ ^(MC) 
-§: **H «H^lHupper wiring layer)4 °1 ^ ^(MC)£r ^l^tb ^fl 

^13 «H^fKPL3)^g- TflolB ^o_s. A>-g-§>^ ^4 <2l2_i B^ 

^liEi(N4)£ ^€4. >H14 <fflS.^ H?l^^Ei(N4)^ ^i(NA23)^ ^2 <fflBi B€*l 
— Ei (N2)^ HL^s}- <^^^14. ^4 4£i B€^]^eKN3)^ ^-eflo](NA25)^r ^ 
^(MC)^§: #*f°i A o Vj f ufl^C upper wiring layer) 4 ^^tf. o] ^ ^-^(MC)-8r 

^r^M , *IU <a2.^ B^1^E-|(N1)7} ^13 »5£± B^*1^E| (N3)$r 
<H 544. 5Etr 5-^1^ «f4 *lll l-El^E]^- tifl^i#(PLl)3r ^13 #e]^e]€- wfl^i^ 

(PL3)^] ^IS. wfl^lsl^ ^-S-ofl^, <32-^ H^^l^Ei(Nl)^ ^.efl^l^- *\}3 <ffl2- 
^ B^^^Ei(N3)^] ii7f ^^tt Nf #^ ^^(NA21)^r ^-£r S-<#<>1 € ^ 
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°Xt±. o}7H, N+ *3^(NA21)£- XI 1 nfl^e) itS.(Ml)<fl Sfl^Rr °1 N+ 

c g < ^(NA21)^ ^ €-^(MC)-§: -f-*H ^ afl-idf^ 
<80> XI 2 ^]S.i B^^l^Bl(N2)7l- XI 4 <?flS.^ (N4)2}- z| US 

5W. Stb £^»m «>^- XI 2 «ti^(PL2)-4 XI 3 tifl 

^#(PL3)°1 t 2 ! AS. afl*]^ ^-M^r, XI 2 <3l£.^ H 31*1^^2)3 HeD<?14 Xl4 
-aS-i B€^l^(N4)^ 4i^7> <^^£)^ N+ <3^(NA23)£r ^ SL°^o] € 

*r <^7H, N+ <^(NA23)£r XI 2 ^S.B\ ^=(M2)ofl «fl^ ^l^H^. °1 

N+ *^ <3 3(NA23)£r ^ ^(MC)-§: tf^ Hfl^^4 ^^tf. 

<8i> ZL£)JL, XI 2 'Sfii H3S*liEKN2)3) S.eflol4 XI 4 »l£i H^^1^^(N4)^ 

7} <3^<?1 N+ <3<3(NA21)^ -g^-sq- XI 4 #3^e)^ Hfl^#(PL4)^ <5J^o] 

^*]S.-i=- ^ ^o] a>^-3]^. oj ^ -fofl XI 1 ^I=(NlH Sfl^Rr *13 

4 A o VJ f ^ wfl^#C£ 1$\ ML12)# 'S^Rr -2-UKMO-8: °l-g-*H, Xl5 <^2-^ 

B^1^B-](N5)^ 711 o]e ^ s>fe XI 4 #e)^e)^- «fl^#(PL4)£ #7l3-°5. 

^1 ^^-S: <r ^1^, XI 1 ^l2e| ic.E.(NlW Xl4 l-iM^e)^ «fl^f 1 (PL4)£ 3 

• 71^ o.s ^1 <3^«- ^cf. 

<82> X1^*IH £ 4» #2^}^, XH «fl^f i (PL4)^ CfS. a ^ A>o]cHl J= 

-H, S<H1 ^^ltb -Z)1£(PWH1 *£«~g: ^<g*H N+ #^ <3<3(NA31 % NA32)* ^ 
^ ^4, XI 4 f-eJ^elS- afl^^(PL4)# X1°]H A}-g-*M , ^ H.efl 

^ #S ^-Jl7> NA32 % NA31<?] N+ ^^A S ^15 iE] (N5)7> 

^^^4. XI 5 <a2-^ B^^1^E1(N5)^ J=efl<y ^^(NA31)^r ^ ^(MO-fr #S><*1 
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<83> 3L*V, afl*}#(PL5)^ ^-g- A}olofl - ji, ^oj] fl^^. ^^(PW)^ 

m #£#-8: ^S3*H N+ <3«3(NA32 ^ NA33)^ ^^^cf. ZL ^ t *fl 5 

NA33 ^ NA32<y N+ *^ <3 <3^S. *fl6 H^^l^Ei (N6)7> ^<gt}-. aj|6 

H$*1^£KN6)£] <^(NA33)^ ^ ^(MC)* ^ *f| ^ClBHfr 

<84> Ssl-fielS- yfl^d#(PLl, PL2, PL3, PL4 ^ PL5)£ zj-zj- cfs. ^ ^-^(MC)# 

^ ^ «H^#4 <£%°] €i=K tKh *ll3 l-s^e^ «fl^(PL3Hl ^^s]^ ^ a. 
^(MC)^r 51*1 s)<H 5U*1 &£r31, *l)3 #5^5^ Hfl4i#(PL3)£: °J^*> H<5l 

<85> 4^51, 51 4^ ^ofl $1*1 *Rr te^l ^12.3 #*1^ *fl5LE| -a E))olo>^-ofl tfl 

<86> E 8 o. > £ 4 oji ^x\Q eflolol(i ayer )o| ^VJjLofl ^*l*Rr jftl =4? WflAl 

#(Metal Layer H 51*1 £H oicf. t^S-E) ^=(M1)^1 ^7]^H ^3^- 51^*11 

^ H^l^BUPl)^ £LEflol(PAll)4 o^s)^- -g-^ ^(MC), *fll 

^ H$*l^Ei(Nl)£l ^.efl^^f *fl3 <&S.^ B^^liBKN3)^ dii(NA21)7> zl 
elJi *fl4 #e}^el€- Hfl-*i#(PL4)°l ^sItt ^-4? ^Sj(MC), n^Ji *fl2 sj-E.^ B31*l 
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^(P2) g ^12 «?!£i H^^1^E^(N2)^ Tfloje ^o^cq <*}^§- ^ ^ 2 

(MLll)ol 

<87> £ 3^1 -f-7>S]S^l a>a)- ^-ol, =4* tifl^#(MLll)ofl sl*>o^ oj]2. 

<88> 7flnf7>, 2112 wflS.^ ^=(M2)<^1 ^7l^o.5. ^^S]^ S^l-fr, ^ *112 *\2-^ H 

^^1^E-1(P2)^ =efl<y(PA13)2l- ^^Tr ^ ^(MC), ^2 ^|£i H€*l^El (N2)£| 
^efloljil- 2114 <?jlS.^ H?l^liEi(N4)Sl ±.MM23)7} -g-^ ^(MC), ziElJl 

41 z\5L^ H^^liE-l(Pl) ^ ^lll <3£i H€^l^El(Nl)^ 711 °1B ^i^-0.^01 <*j^- 
* *>fe 211 1 #5l^E|^ tifl^(PLl)4 ^ ^(MC)-i: ^7l^ 0.5. <g^Kr 

2111 ^ tifl^i#(ML12)ol 3l°Hofl 

<89> E 3^1 ^ 7 >SlS£o11 5.X\& w>s)- ^-ol, 2IU =4? nfl<d^(ML12)<*fl *H2 <fflS- 

^ H^*l^E|(N2)£l -Bell^, 2IH ^^1^ (N4)sl ^a.^ H^li 

e^(P2)^1 ^.ello] ^ 2IU M]3.^ Htft)*] °m &t\7} xj7|^o S ^^^cf. 

oo> 7Hcf7K ^-4=- ^iH( M c)^ -f^H N+ <3<3(NA22H ^eRrlEl 5L3!it (ground 

potential)^- ^7>^, ^ 4^ ^(MC)-g; N+ ^ <^(NA31H1 ZLE}-^- 

- ^MCVss)* °j7}f ^ 54-£^r, oj =.4* ^^( MC )s.o. <g;gsHr 211 1 ^ «fl^i^ 
(M13)°l ^-^cf. cfAl iH^, 21U 9-^ afl^#(M13)£: ^-E}-^= Ef^CVss 
line)Sl «^§- SH.-ZL ^4 2II1 ^ 2112 <?1!S.^ B^^I^eKNI ^ N2)^ i^(NA22)^ 
211 5 <?3lS.^ B^fl^l^Ei(N5)5l ii(NA31)7f ZL^B. ^7} slcf. 
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AAA, £ 8<>fl 3E*1€ *H2 ^ tifl^dt- S *113 #4* 

Hfl-idf 1 -1-4 ^7l^o.S <&%t>}7] sft^- =-4=- Hfl^f^(M14 ( M15, M16 ^ M17)<>1 zj-zj- 

7fl47> ( ^ ^^(MC)-i- «a€(NW)^ll 54^r P+ *^ <^(PA12) £ 

°1 P+ *^ ^ ^Hl € *l€-8-'*^*M $]«H ^€ N+ <3«3(NAll)°fl 3€ S. 

€^ (power source potential, Vdd)* 9l?}lk $1$-^ ^ tifl*l§KM18)°l ^€ 
cf. cfAl *fli ^ «H^1^(M18)^ ^(Vdd line)^ §H , 

3. ^-4 afll s] H^B^l^BKPl)^ i>i(PA12)^ ^7l^^.S *fl2 

^5L^i B^^l^Bi(P2)^ 4i^(PA12)Sf &7)2\<LS. <^^^4. ^ tifl 

<id^(M18)£ <?fl€(NW)ol Jl^ ^^-°\]5L *i <*^§. ^ ^ ^i«( MC )o. ^ 

q <a^(NW)2f ^7l^o.5. ^^^f. 

AA e}^l(Vss line) ^ #31 e}6](Vdd line)^ ^-i- *V 

*r *fll tifl^#(M13 £ M18)^ x^r *#^SLsL ^711 <g<H ^*Rr 

3*r4. ZL^Jl, 27fl iE^r 47fl^l ^ofl <?fl€(NW)ol S.<^ <a€* *§^*Rr 

*)U ^ «flAi^(M18) ^ #31 B^CVdd line)£r 331^ ^Ml 

A^rSLS., 5L 8^1 <8">M ^*]*Rr *K£*ll ^1^^ 5H°W£<i tfl^ 

»11 a 21 #*1^ eflolc>o.^ <y ^aH1 7 > £AlS]o1 ojrf. £ 9<HH ^^dAS. j=l§. 
£ ^Al <?fl€(NW)4 *1€(PW)^ ^711^ ^ ^Sl ^^ol 3*l*Hr <^o]t}. 
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£ 91- tisl'S , 51 9^ 3E 8<H1 51 a] ^1 31 o)o]o) ^a. ofl ' <fl s}^. *fl 2 =^ afl 
^#(Metal Layer )°1 JE^l^M &t\.. *)]2 = 2}<?1(^3H ^Helli 5f°l(Scan Address 
Line, SALHe]-i51 ^^^>7fl ^s^t-fl, A\2 eKKSAL)^: *«5 € 

^(VCl)^ ^^H, °1 b)o} ^BM(VCI)^ 51 8°fl 51 a]^ «>sq- ^-o] ^sj^eis. 
wfl^l#(PL5)^ <$.^& =-4f €-^(MC)4 ^14. *fl2 ^.E. ^(SAL)^ ^1 £)J= 

Sf^ ^ -£ 4o11 51 A^ ^3 #5^5^ y)]^^(p L 3)4 Jg^^l f$s§is}±r *}&^*\ 

7fl^7 r , 51 9ofl 51^1^ eflol^s.^ ^ofl tg^sq^ =4? HflA}^ <^^^>7l ^ 

*M *)]1 «W ^(VCl) ^ *ll2 «lo> €-^(VC2)^- ^tr XI 2 ^ tifl^#(M23, 

M24 * M26)°l zj-z}- ^^^cf. 

^AS, 51 9^ ^°fl ^l^Hir n)]5LEl eflolo>^ofl cfl^H ^ 

iL7lS tr^r. 51 KH^r 51 9<H] 51 a] 5} eflo]o)-^-^ ^-w.ofl £a1s]h aV = ^ uflse) 
^ ^Ho}-^ ^ ^Hl7 r 51 a] £H o^cf. £ io^l X\ ^^o_S. Jf-^-5! ofl 

51 10^: ^S}^, 51 10^1^ 51 9°H 51a] ^ efl o]o]o] ^-Jfofl ^*l*Rr *fl3 ^ 
wfl^lHMetal Layer)°l 51^5^ ojc}, ^1 e)-o](BL) ^ ^ e^C/BL) 

«1B ^(BL) ^ *fll a 0 v^. a] S e}°l(/BL)£: ^.30^ ^ ^= ^oj^ ^ 
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<99> ziElJl, XU e)-oi(BL) ^ XU -S-a. «lm sf^K/BL)^ if- ^, tb^r ^ 
^Tfl^H afl 2 w]o> ^^(VC2)^- Xl3 ^ «fl^#(ML34 ^ ML33)^§- 

=L # C H, XU «1B ^°1(BL)^ Xl3 ^ wfl^l#(ML34)^^ Xl2 suj 

(VC2)^ ^^£)ZL, Xl2 ti] of s^(vC2)^r X]2 ^ «H^#(ML24HH XU «1 
(VCl)^ 9^20, XU alo} €-«HVCl)£r XU ^ wfl^#(ML14)^]^ ^ 

^j(MC)^- ^^MCIE 8^2:), ZL^JL o] =-4=- ^^(MC)^r Xl3 <&5L^ B^^l2:Ei(N3)^ 

ceflo]jq. <£^s)o] ojo.h.S.(£ 4^2), XU wis el-o](BL)^l XI 3 ^-E^ m€*l^ 
(N3)^l =ell<ysl- ^71^ o.s. <$m°} 3X1 

<ioo> je*}-, tilH el-^K/BL)^: Xl3 ^ «ll^(ML33HH *fl2 hW ^-^(VC2) 

s[ <£^.s\3l, Xl2 w]^> ^^(VC2)^r Xl2 ^4? tiflAi^(ML23)^^i XU «W ^^(VCl)^ 
^^^H(5L 9^2), XI 1 tilof ^(VC1)£- ^ aflAj#(ML15HH #^(MC)4 
^SHC-E. 8^2), ZLZ\JL ol =4* ^.b«( MC )^ ^14 ofls.^ H€^1^EKN4)^1 ^efl<?]4 
<£^5l<X 4^2:), XI 1 #J± «1H &K1(/BL)<X Xl4 H€*l^Ei(N4)£l 

H-31^4 ^7}*\SL3- <£%°) Si 711 

<ioi> Xl^lH £ 10^- t^^f^ , Xl2 wlH s}°l(^^ 01 El-ol(Scan Data Out 

Line, SDOLWel-uLS. W)°l y^r Q£\ iHH t}^ a #7}^1 

&t*. ^12 tils el-<?l(SD0L)^r XI 1 alH Ej-°J4 "oH^S o] wV^-aJ*]. 

<i02> nelJL, X12 wlH e^CSDOU^- iS tfl^-sl <y£l2l *V ^1 ^ ofl ^ *fl 2 «1<>> ^j(VC2) 
4 ^lsl<X XI 3 afl^i^(ML36)# ^ W. =L ^.A, Xl2 «1H (SDOL)^r X]3 

^ wfl^#(ML36)oll*1 X12 til^f ^-^(VC2)4 ^^slJl, Xl2 *\°\ €-^(VC2)^ Xl2 ^ 
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«ti^(ML26HH «M €-^(VCl)34 ^sq^CE. 9%2i), *)U *W €-^(VCl)£r *fll 
^ *U^#(ML17HH =4- ^^(MC)4 8^2), ne}JL °1 =4- ^i«(MC) 

(SDOL)ol ^16 ^!£i B^fl^l^Ei(N6)^ =.efl<?14 #713 <^^o] s}7fl ^cf. 

afll «1H e}-<y(BL), il #Ji wlH (/BL) ^ *fl2 aje £}o}(SD0L)^ ^ 
if-°lH 4^- ^ #^1 *\3- ^*8*\7]] *§^Kr ?A°} y>^-^s}cf. ^ ^4, 
i£.el ^o)] ^13 H^fl^liEKN3)^l =eflo] ^> 7 j- afli u]e e)-ol(BL)^- 

£Lefl<y i&*>7> ^1 ulH ^tl(/BL)^: -f-*H *\3. <£^°) £H , HS]Jl 

iSLe] ^i oji £ ^ H^fl^liB^(N6)^ = efl<?I ^>7f ^12 «1H eJ-^CSDOD-i- 

i2 °1# IE «l£^l ^2.51 ^jofl tfl^H 

#^^.7ls. -£ ni ^^1 ^2 ^*HH °1# 15 «KE*il is. a] 

JE 11^- %^*J-<2 ( ^11 z\2.^ H^*1^EKP1) ^ ojlii B^^l^Bl(Nl)^ i 
1 *}3-^ <a^E^l- ^^tj-. zls^ji, 3^£i BSH^1^E1(P2) ^ *fl2 *!£i 
^(N2)^ ^2 ^lS.>i <y^E^ ^?ltf . o]s. m)S.^ tl^l^ oi^ cf7> ^ #^ 

Ai5. Mx}i5\al ^S\o] <&o.^, 4^ o] vi] 7 flS] S.^ H^^]^Ei(Pl, P2, Nl 
^ N2)^ #^-#^-(f lip-flop) ^^tf. o] ^7>2]5.£o 1 l ^1 
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<ioe> ^13 <?flS.^ B^^l^Ei(N3) ^ ^4 H^^l^El(N4)^ sfl^i B^l^o] tf. 

^ AA A\ ^flS-H] i^(Nl) ^ *H2 i^E.(N2Hl cfltb H^l^E^ 

* ^13 <as.^ H^l^Ei(N3)£l TflolB^ A\ ^3= eKlCWLHl , 

i^u *fll *flS.E| i^=(Nl), ^efl^l^ afli u]M eKl(BLHl <£4sH 5^. ^4 ^2.^ 

B^^l^Ei(N4)^ TflolEs. <^t= e^o](WL)^ *1|2 ^S.E) 

^J=(N2), ^efl^l^r m tfiL «1H eJ-<?} (/BLH1 551^. 

<107> ^15 <&5L±l B€^1^^(N5*)^ c|-& ISf iflsH ^ IB H^fl^l^El 

*fl5 H^*l^Ei(N5')«- Tfll Dfls.e] L^E.(MlHl *\ 

*fl2 $) = eKKSALH <&&o] s\o] oi ji, ^5 ofls.^ H^I^eKns' )s) — 31^ A2 
tils Efol(SDAL)o11 3<H oicf. 

<ios> o]si|. a\s. m ^J= 2K1(WL), *fll «1B £K](BL) ^ ^1 ^> 

il «1H AH(/BL)ik ^d^SLS-^ cflaEl ^=(M1, M2H1 tfl*M cIMe)!- 9131^ 

7>^W. ol^o] % g*g lEojcf, zleIji, A]2 flS. eKKSAL) $J *l|2 «]B Ef 
^(SDOL)^: DflaE) ^J=(M1H1 cfl^H 3H^» gjfe- $0} 7}^}^. 
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4^ ^-^^ ^ , ^SSl i^=(Nl, N2)2] ^-Bfloj) o>-°-5l <^.g- ^1^] 

<109> ^-O], Ojfif ^o. -7>^S-£^ ^l^H-i \£B] A]--g-5|j7 ol^ 3] 3. ^ 

^ojt}-. ZL^M-, ^ofl oje^V ^ 7] #6)} eflolo}^ 

^^(PWl)/<a€(NW)/^l2 3X]^(PW2)2f xifl£E] >io] 37fl^ ^5. upr^ ^£-£|^r ?H °\ 

^e}, ^Hls}- ^>M-^ <?J11fi(NW)4 ^^(PW)S M-^r^^lcf. zl^jl, =l 

<110> ^ £ 4 6\] ^O] o]l^(NW)oll *fll B^^liEKPl) ^ *fl2 

z]5L+ H^1^^E^(P2)7> ^sM, M-^^l *fll <as.^ H^^l^Ei(Nl), ^2 <a2-^ H 
i£*l^Ei(N2), ^13 <31a.^ S^^1^E^(N3), ^14 <&.5Li H^*1^(N4) ^ *fl5 SflS.^ 
H^]^Ei(N5')^ :s)ia(PWHl ^cf. cfnl, *)15 of£i Belief (N5')^- ^1 1 

^Hl^l ^15 <&5.^ B3UliEl(N5) ^ *1]6 B3I*1^eUN6H ^^Rr <^^-^- 

*H £ 4 105] ^3Rr ^Tfl Hfl ^1 Si o> ^ ( 3. ^j^o] afl^]^ *fli ^ 

<m> ^ofl o^}^, xsKfo} <^€(NW) ^ 3q^(PW)# if-*Kr ^SLZ] 
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ib «ke*ii ^lH.^ ^ sa^. <a 

€(NW) ^ o] ofl^(NW)^ <#£°fl ^^Itb ¥ 7fl^ 5X]^(pw)^- JL^l-jl ^ ^-f^.cf ^ 
H°l ^Rr ^* 5^*1^ 9X^. nJ-BH, *\3- cf# ^o] ^s}^ ^ofl 

^ *H*Rr #^1^1 ^7} ^cf. ^ iHH 33 cg^oi 

<ii2> t£o) qo] 1HH -fi-BlH- ^Voj o>u)e|. ^ 

« ^*Rr ^*>« ^€*>7l sfl^Cwiring Uyer)^ ^H* #^ ^ 5*4. 4 

#^H^cf. 

<n3> ^ t «a ^hh^ <a^(Nw)oi 2]ia(pwHi #b^h 

^0] tg^s]i=. #^#-§- N+ <3^* °1 N+ *^ 

c$<q3\. p + ^ cgcrf^g. ^^A>ol=^- S-v}<*\ ^^JE-Hf- f-o. S ^ Vdd M 

4*1 ^tl^ ^^--£ ^*}^ * ^ Slcf. n}^, -S- ^-tgo) o_j ^Ajaflofl € 

<114> Aj- 7lt V ;£o| ^ S^^- ^ v^-I. ^*Kr ^Jol ^^-^1 ^ 
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[3^8" 1] 

P+ ^r 1 ^ SH^Gi-well) ^ N+ <8*H ^q-o^ 

1fi(p-well)5. M-^r^^l v\}2.£\ ^(memory eel 1)^8: 7)&\ 
*fl 1 $| = 

A]2 el-^Kscan address line); 

*fl 1 win e}<y; 
*ili win ^91; 

*f| 2 w]H e^Cscan data out line); 

*)U H^£^]^eKNM0S transistor), *fll B^I^bKPMOS 

transistor) ^ ^ ^ input terminal )$f #^ #*>(output terminal )# 5.^-*>^ 

*fll M]5L+ ^l^EKCMOS inverter); 

*Rr ^12 #]3-£l 91*] ^"71 A]2 *}5.+ 9l*\*\$\ 9m #X}1= #71 ^1 

o]a] E ^ ^ *fll v)]SLZ\ (memory node)!- ^^r^, ^BjJl -#7l 

*112 <ywlE^ ^s.^ ^l^E^ ^3 "S^I^M ^12 

'H , ^^7}- ^"71 Till nflS.^ ^=ofl oi^£]o^ ol^ ^3 <?fl2.^ B3l*l^£l; 
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7)lo)E7> #71 *U1 $Jj= e^-^lofl ^^S)uL, ^efl^^r #7l *fll #iL «lB Hf*}^ 

<S^sH , ^sJjl 4i>i7> #7l X]2 BflS-e) S=°fl <^^£|^ Xl4 B€*l^ 

7]]olB7> #71 *fll nfl£.a| 2t=.ofl <£^£|jl ZL2\3L ii^ ^(ground 
lineHl "S^sH X|5 <3-2-i H3l*l^iB|; ^ 

7flolB7> #7l *f|2 ^ = Hf^ofl ^^SlJl, i^ #7l ^5 H^^l^EiS] 

JEiefl<?H o^s]^ oi o.^ , nelJi jeleU^ #7l *f|2 «]H sKH 91^ Xl6 

<&3.^ HSfl^l^Bl* itJ"*rfe *KE*ll ^lael #*13.>H , #7l XU 3] si B^l^i w 
z\}2 x\3.^ B^^l^B^ #71 ^H*H 7l^r<Hl #7l P+ ^^Hl $1*1 

sfZL, #71 afll H^^l^Ei, ^12 B 31*1^1, ^13 H^^l^Bl , 

Xl4 <&3-^ B3fi*l^El, /Hi 5 <?!£i B^*!^ ^ afl6 B^iBl^- #7l 

XI 71^1 *g#^ ^"71 N+ %# "S^H $1*1 ^>fe ^ t^Al <5Rr «>S.X1 "fl 

SLBl #*1. 

[3^8- 2] 

P+ *# <8^°1 *8#^l *>M-sl «a^(n-well) ^ N+ %# <3^°1 ^>u}-^ s) 

1fi(p-well)3. q-¥ c H^l "ftS-Z) ^(memory cell)-i: if-s}^ ^SXl 7}#) 
XI 1 $)J= 

XI 2 $1 = e^Cscan address line); 
XI 1 «1B ej-*l; 
XU #il «1B el-o]; 
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*ll 2 aim eKl (scan data out line); 

Al B^I^eKNMOS transistor), *fll $\3-±i m$*liEl (PMOS 

transistor) ^ <tm input terminal)^ ^ ^(output terminal)* S^fe 

*fll v\S.±. <^alEi(CM0S inverter); 

o\B\B\$] ^^ cj^Hl ^^^^ *fll A5L^\ i^H. (memory node)l- ^*>ul, =L^3. <#7] 
A2 *}5L^ 91^2) #3 ^7} *)l *)5L+ 91^2] ^12 

7flo]E 7 ]. cqx= ^oi^ j7 ; =efl<y^ ^7} alH ^9l°\] 

H , ii7} ^7} Ail ^^.oll 91^ A3 <&3-^ B^*1^E| ; 

7flolH7> >8-7l afll 5K1°1] ^^51^, = 31^ ^71 ^11 alB e^H 

7flolH7> #71 *fl2 $)J= o^sqjl, ^ *f|l nfl;2.&| i-^ofl c£tJs] 

i^l^Tr #7l «V£*11 71^1 ^>7l ^1^51 P+ cga^j ^^^>J7 ; ^-71 *fll 

^S-^i B3B*liEl, *)12 ?|£i B^l^&l, *fl3 'flS.i B^H^l^Ei , *fl4 B3H*1 
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^ ^ XI 5 H^^l^El^ ti>£^l N+ ^ 

^ $1*1 *Hr 53* ^3-2-5. *}tt 
[^T 1 * 3] 

4] 

»13%H1 5a°H, ^-71 ^la^ ^ <a€°l 4^ 7fl7> s.<*H <M* 
^-7] to, ^-71 te^i ^la^ ^-71 

u}- ^>7l yl^^l nflSlsl <^^Al7l7l € ^(well contact)* c| S. 

5!* mtSLsL 0>}±r #5.%} *\)5L?) . 
5] 

N+ d ^^E)<H -S-71 N+ ^ * ^>7l P+ # 

#7l N+ #^ ^ ^7} P+ ^^^}7l 3*!: ^^A>o]«ol c] 

S|<H 53* ^HJilS. «K£31 l£5] 

[^Jt 1 * 6] 

^14^1 Si<H^, ^71 <til€^ 47H^ n||S.Sl 5.<*M 53* 
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7] 

*f|6lH P+ iflofl N+ ^ cg<* ^ ^-7] ^ 
8] 

^ll%> £^ ^12^1 5U°H, <y^tb 4ofl <fl*i^ ^-71 <31H* aJs. ^^Rr 

WHl^Kn-well bridge)7> #7] s}^] ^ ^s)^ s.^o. s ^ ^ 

9] 

*118%M1 $a°H, Aj-7] -3-^- #7] <*jlH3 10% 50% ol^oi 

[3^* 10] 

^8%H1 SH*!, #7l nfls.^ 4<2] «^^ol 7 fl7> £a]^ ^143 s.^^ ofl^g. 

I^f^ #7j 2]^#oll 3*fl £U, ^"71 aVE*ll ^lSSl #*l£r ^"71 <3€ 

2f ^-71 tilt^l ^ila^ #*13 ^^^17171 3tb € ^(well contact)^- ^ 5. 

11] 

*lll0lHl A oM Ofl€3 ^7l P+ Cg<* uflofl^ Aj- 7l ^ ^-Efl^ 

<&^Sr N+ ^^o] d 3X3-, ^7] N+ <%<*\ ^ ^-7] P+ ^ 
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-S-oflfe- N+ #7l P+ *^ ^-t- ^^^>7l Jfltb ^B^HS-f^l d ^ 

[^t 1 * 12] 

*fll0*<Ml &oH, -8-71 4=-^ <a€-^ 47fl5l ifioj o]^^l^ 3°. 

13] 

afli^ ffi^ *112*<H1 sa°H, -8-71 *fl2 $1 = 2^1^ ^-71 *fli flj= bK14 

14] 

^l^ ^12*J-^1 *fl2 «1H 5}o]^ ^-7] h]e e}o]i!f 3g«8tb 
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